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Epitome 

(57) [Abstract] 

[Technical problem] An auxiliary outdoor heat exchanger is prepared in an outdoor heat exchanger and a serial, 
this auxiliary outdoor heat exchanger is heated using exhaust heat of an inverter controlling element, and the 
air conditioner which can increase the amount of heat exchange at the time of heating operation is offered. 
[Means for Solution] Carry out sequential connection of a compressor 1, a four way valve 2, an outdoor heat 
exchanger 3, an expansion valve 4, and the indoor heat exchanger 5, constitute a refrigerating cycle, and set to 
the air conditioner which becomes the power module 12 which generates heat at the time of actuation in a 
compressor 1 and the outdoor unit which holds outdoor heat exchanger 3 grade, and this power module 12 
from the heat sink 13 which carried out heat association. Between an outdoor heat exchanger 3 and an 
expansion valve 4, series connection of the auxiliary outdoor heat exchanger 6 and the 1st closing motion 
valve 7 is carried out. Between the 1st closing motion valve 7 and said expansion valve 4 between an outdoor 
heat exchanger 3 and the auxiliary outdoor heat exchangers 6 While connecting the bypass way 9 through the 
2nd closing motion valve 8, heat association of the heat sink 13 is carried out with the auxiliary outdoor heat 
exchanger 6, and at the time of heating operation, the 1st closing motion valve 7 is opened, the 2nd closing 
motion valve 8 is closed, and it controls like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Compressor Four way valve Outdoor heat exchanger Expansion valve The heat sink which carried 
out sequential connection of the indoor heat exchanger, and carried out heat association at the power module 
which constitutes a refrigerating cycle, is equipped with the inverter control circuit which controls the drive of 
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this compressor in the outdoor uni^^nich holds said compressor, outdoor h^^^xchanger, etc., and 
constitutes this' inverter control ci^B r and this power module While being tffir conditioner equipped with 
the above and carrying out series connection of an auxiliary outdoor heat exchanger and the 1st closing 
motion valve between said outdoor heat exchangers and said expansion valves Between said 1st closing 
motion valves and said expansion valves between said outdoor heat exchangers and said auxiliary outdoor heat 
exchangers While connecting a bypass way through the 2nd closing motion valve, it considers as the 
configuration which carried out heat association of said heat sink with said auxiliary outdoor heat exchanger. It 
is characterized by controlling and becoming at the time of heating operation, so that may open said 1st 
closing motion valve, said 2nd closing motion valve may be closed, said 1st closing motion valve may be closed 
at the time of air conditioning operation and said 2nd closing motion valve may be opened. 
[Claim 2] The air conditioner according to claim 1 characterized by making the radiation fin of said auxiliary 
outdoor heat exchanger come to carry out heat association of said heat sink. 

[Claim 3] The air conditioner according to claim 1 characterized by coming it below one half of said outdoor 
heat exchanger to carry out heat exchange capacity of said auxiliary outdoor heat exchanger. 
[Claim 4] The air conditioner according to claim 1 characterized by coming to use a check valve or a solenoid 
valve for said each closing motion valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention heats the auxiliary outdoor heat exchanger prepared in the exterior unit 
using exhaust heat of the heat sink of an inverter control circuit, and relates to the air conditioner which can 
increase the amount of heat exchange at the time of heating operation. 
[0002] 

[Description of the Prior Art] The conventional air conditioner carries out sequential connection of a 
compressor 1, a four way valve 2, outdoor heat exchanger 3', an expansion valve 4, and indoor heat exchanger 
5', as shown, for example in drawing 4 , and the refrigerating cycle is constituted. By the above-mentioned 
configuration, a continuous-line arrow head shows the flow direction of the refrigerant at the time of heating 
operation among draw ing 4 , and the broken-line arrow head shows the flow direction of the refrigerant at the 
time of air conditioning operation by it. In the above-mentioned air conditioner, after it passes a four way valve 
2, the gas refrigerant of elevated-temperature high pressure breathed out from the compressor 1 in an 
exterior unit at the time of heating operation is carrying out heat exchange to indoor air, while flowing indoor 
heat exchanger 5', is condensate-ized, and emits and condenses heat indoors. The liquid cooling intermediation 
condensed and liquefied is decompressed through an expansion valve 4, serves as a vapor-liquid two phase of 
low-temperature low voltage, while flowing outdoor side heat exchanger 3', from outdoor air, endoergic [ of it ] 
is carried out and it evaporates, it turns into a gas refrigerant of low-temperature low voltage, and is returned 
to a compressor 1 from a four way valve 2. At the time of air conditioning operation, an operation of outdoor, 
indoor heat exchanger 3', and 5' becomes reverse by switching a four way valve 2, and also it is the same as 
the case of heating. 

[0003] However, in the above-mentioned configuration, since evaporation of the refrigerant which flows 
outdoor side heat exchanger 3' at the time of heating operation was performed by only the convection current 
with outdoor air, it was difficult to increase the amount of heat exchange in an exterior unit. 
[0004] 
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[Problem(s) to be Solved by the Inv^rtion] This invention was made in view ohtine above-mentioned trouble, 
prepares an auxiliary outdoor heat^^ianger in an outdoor heat exchanger4^P> serial, heats this auxiliary 
outdoor heat exchanger using exhaust heat of the heat sink of an inverter control circuit, and aims at offering 
the air conditioner which can increase the amount of heat exchange at the time of heating operation. 
[0005] 

[Means for Solving the Problem] It is what was made in order that this invention might solve the above- 
mentioned technical problem. A compressor and a four way valve, Carry out sequential connection of an 
outdoor heat exchanger, an expansion valve, and the indoor heat exchanger, and a refrigerating cycle is 
constituted. The power module which is equipped with the inverter control circuit which controls the drive of 
this compressor in the outdoor unit which holds said compressor, outdoor heat exchanger, etc., and 
constitutes this inverter control circuit, In the air conditioner which becomes this power module from the heat 
sink which carried out heat association, while carrying out series connection of an auxiliary outdoor heat 
exchanger and the 1st closing motion valve between said outdoor heat exchangers and said expansion valves 
Between said 1st closing motion valves and said expansion valves between said outdoor heat exchangers and 
said auxiliary outdoor heat exchangers While connecting a bypass way through the 2nd closing motion valve, it 
considers as the configuration which carried out heat association of said heat sink with said auxiliary outdoor 
heat exchanger. Said 1st closing motion valve is opened at the time of heating operation, said 2nd closing 
motion valve is closed, said 1st closing motion valve is closed at the time of air conditioning operation, and it 
has composition controlled to open said 2nd closing motion valve. 

[0006] Moreover, it has the composition of having made the radiation fin of said auxiliary outdoor heat 
exchanger carrying out heat association of said heat sink. 

[0007] Moreover, it has composition which made heat exchange capacity of said auxiliary outdoor heat 
exchanger below one half of said outdoor heat exchanger. 

[0008] Moreover, it has the composition of having used the check valve or the solenoid valve for said each 

closing motion valve. 

[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to a detail based on the 
accompanying drawing of an example. In drawing 1 , drawing 2 , and drawing 3 , an outdoor heat exchanger and 
4 carry out an expansion valve by indoor heat exchanger, 5 carries out sequential connection of these, and the 
four way valve which switches the flow of the refrigerant which carries out 1 from a compressor and carries 
out the regurgitation of 2 from a compressor 1 to compensate for heating operation, air conditioning operation, 
etc., and 3 constitute the refrigerating cycle. 

[0010] In the outdoor unit 10 which holds said compressor 1, outdoor heat exchanger 3, etc., it has the inverter 
control circuit 14 which controls the drive of the outdoor blower 11 and said compressor 1, and the outdoor 
unit 10 is constituted from a heat sink 13 which carried out heat association by the power module 12 which 
constitutes this inverter control circuit 14, and this power module 12. 

[001 1] While carrying out series connection of the auxiliary outdoor heat exchanger 6 and the 1st closing 
motion valve 7 between said outdoor heat exchangers 3 and said expansion valves 4 Between said 1st closing 
motion valves 7 and said expansion valves 4 between said outdoor heat exchangers 3 and said auxiliary 
outdoor heat exchangers 6 While connecting the bypass way 9 through the 2nd closing motion valve 8, it has 
[ a / (6b is a heat exhanger tube) / of said auxiliary outdoor heat exchanger 6 / radiation-fin 6] the 
composition of carrying out heat association, in said heat sink 13. Moreover, the heat exchange capacity of 
said auxiliary outdoor heat exchanger 6 has composition made into the small capacity of 1 / 2 - 1/3 of said 
outdoor heat exchanger 3. In addition, it has the composition of having used the check valve or the solenoid 
valve for said each closing motion valves 7 and 8. 

[0012] In the above-mentioned configuration, said 1st closing motion valve 7 is opened at the time of heating 
operation, said 2nd closing motion valve 8 is closed, and a refrigerant flows, as a continuous-line arrow head 
shows. The gas refrigerant of elevated-temperature high pressure breathed out from said compressor 1 By 
carrying out heat exchange to indoor air, while flowing indoor heat exchanger 5 after passing a four way valve 2 
It is condensate-ized and becomes liquid cooling intermediation, and after this liquid cooling intermediation 
expands by the expansion valve 4 and passes the 1st closing motion valve 7, it is sent into said auxiliary 
outdoor heat exchanger 6 and outdoor heat exchanger 3, from outdoor air, endoergic [ of it ] is carried out, it 
evaporates, turns into a gas refrigerant, and is returned to a compressor 1 from a four way valve 2. At this 
time, a refrigerant is heated by exhaust heat from a heat sink 13 in which the auxiliary outdoor heat exchanger 
6 carried out heat association at said power module 12, and heat exchange increases. 

[001 3] An operation of an outdoor heat exchanger 3 and indoor heat exchanger 5 becomes reverse by closing 
said 1st closing motion valve 7 at the time of air conditioning operation, and opening said 2nd closing motion 
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valve 8, a refrigerant's flowing said J^^ass way 9 side, as a broken-line arrow^^ad shows, and switching said 
four way valve 2, and also it is the^^Re as the case at the time of heatingfcHP^tion. 

[0014] As explained above, while carrying out series connection of the auxiliary outdoor heat exchanger 6 and 
the 1st closing motion valve 7 between said outdoor heat exchangers 3 and said expansion valves 4 Between 
said 1st closing motion valves 7 and said expansion valves 4 between said outdoor heat exchangers 3 and said 
auxiliary outdoor heat exchangers 6 While connecting the bypass way 9 through the 2nd closing motion valve 8, 
it becomes the air conditioner which can increase the amount of heat exchange at the time of heating 
operation by carrying out heat association of the radiation-fin 6a of said auxiliary outdoor heat exchanger 6 for 
said heat sink 13, and considering as the configuration using exhaust heat. 
[0015] 

[Effect of the Invention] According to this invention, it becomes the air conditioner which can increase the 
amount of heat exchange at the time of heating operation as mentioned above by preparing an auxiliary 
outdoor heat exchanger in an outdoor heat exchanger and a serial, carrying out heat association of this 
auxiliary outdoor heat exchanger with the heat sink which radiates heat in generation of heat from a power 
module, and using this exhaust heat. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the refrigerating cycle of the air conditioner by this invention. 
[Drawing 2] It is the outline sectional view of the outdoor unit by this invention. 

[Drawin g 3] It is the important section expansion perspective view showing the example of this invention. 
[Drawin g 4] It is the block diagram of the refrigerating cycle of the air conditioner by the conventional example. 

[Description of Notations] 

1 Compressor 

2 Four Way Valve 

3 Outdoor Heat Exchanger 

4 Expansion Valve 

5 Indoor Heat Exchanger 

6 Auxiliary Outdoor Heat Exchanger 

7 1st Closing Motion Valve (Check Valve or Solenoid Valve) 

8 2nd Closing Motion Valve (Check Valve or Solenoid Valve) 

9 Bypass Way 

10 Outdoor Unit 

12 Power Module 

13 Heat Sink 

14 Inverter Control Circuit 
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